Objective: To provide the first systematic review on the associations between HIV patient navigation and HIV care continuum outcomes (i.e. linkage to care, retention in care, antiretroviral therapy (ART) uptake, medication adherence, and viral suppression) in the United States. We identified primary research studies that addressed these associations and qualitatively assessed whether provision of patient navigation was positively associated with these outcomes, including strength of the evidence.
Introduction
With the advent of antiretroviral therapy (ART), HIV infection has become a chronic and manageable condition. Not only does ART improve the health of persons with HIV (PWH), viral suppression through ART also substantially reduces the risk of sexual transmission of HIV. PWH who take ART as prescribed and achieve and maintain an undetectable viral load pose effectively no risk of transmitting HIV to their HIVnegative sexual partners [1] . The critical question for HIV prevention planners is how to maximize the number of PWH who are linked to and retained in care for sustained viral suppression. In 2014, of all PWH (including persons with diagnosed and undiagnosed infection) in the United States, 62% were receiving HIV medical care, less than half were retained in care (48%) and were virally suppressed (49%) [2] . Increasing access to care and improving health outcomes for PWH is one of the national goals in the United States [3] . Clearly, more effective strategies that link and retain PWH to HIV care are urgently needed.
Patient navigation, a patient-centered healthcare intervention developed to reduce cancer-related disparities and barriers to care [4] , is increasingly being applied in HIV care to assist PWH find their way through a complex and often fragmented healthcare system. Bradford et al.'s [5] HIV system navigation study is often cited as evidence of effectiveness for patient navigation to reduce barriers to HIV care and improve health outcomes of PWH. Bradford et al., describe patient navigation as a model of care coordination that shares some characteristics with advocacy, health education, case management, and social work. However, as reflected in the literature, the field does not appear to have a clear consensus on a standard definition of patient navigation nor what constitutes the specific duties of a navigator [6] . As more studies of HIV patient navigation emerge, assessment of cumulative knowledge is needed to demonstrate its effectiveness. As the first attempt to systematically summarize and evaluate HIV patient navigation programs, we conducted a systematic review to identify primary research studies that examined associations between patient navigation and HIV care continuum outcomes (i.e. linkage to care, retention in care, ART uptake, medication adherence, and viral suppression); qualitatively assess whether provision of patient navigation services is positively associated with HIV care continuum outcomes, including assessment of the strength of the evidence; identify component activities or characteristics of navigation programs that may be linked to the positive associations, including the assessment of a match between target population, activities of navigators, and intended/ achieved outcomes; and identify unanswered questions among these studies to pinpoint research gaps. Since healthcare systems vary by country, we focus on patient navigation implemented in the United States.
Methods
Database and search strategy A librarian trained in systematic search methods developed database-specific search strategies using indexing terms and keywords to restrict citations to the following research areas: HIV infections, HIV seropositivity, or AIDS serodiagnosis, AND patient navigation or care coordination. See Appendix for all searches, http:// links.lww.com/QAD/B344. The literature search was limited to studies published from 1 January 1996 through 23 April 2018 (last date search was performed). The automated search was performed in MEDLINE (OVID), EMBASE (OVID), PsycINFO (OVID), and CINAHL (EBSCOhost) online databases. In addition, we conducted a manual supplementary search in PubMed prepublished citations, a hand search of key journals in the HIV prevention literature, reference checks of included studies and reviews identified by the search, and search in Scopus and the New York Academy of Medicine's gray literature database (http://www.greylit.org/).
To be included in this review, studies needed to report the use of HIV patient navigation services or navigation-like services (e.g. assist PWH find their way to obtain HIV care and support services) and report quantitative data assessing an association between navigation services and an HIV care continuum outcome. Studies also needed to be conducted in the United States, be published in English language in a peer-reviewed journal, and report primary data. Reviews, unpublished materials, and conference abstracts were excluded.
Screening and data abstraction
Citations were screened in two steps. First, two coders independently screened the titles and abstracts of all citations identified from the search using the DistillerSR (Evidence Partners, Ottawa, Canada). Next for each included citation, two coders independently assessed the full report for relevancy. For each of the eligible studies, pairs of coders independently abstracted the following information using a standardized coding form developed and piloted for this review: study characteristics (e.g. location, setting, design, sample size, outcome measures, and limitations), participant characteristics, activities of patient navigators, and study findings. All discrepancies were resolved through discussion.
Assessment of study quality
We used the Quality Assessment Tool for Quantitative Studies developed by the Effective Public Health Practice Project [7] to assess study quality. Each study was rated by a pair of coders for selection bias, study design, confounders, blinding, data collection methods, and withdrawals/dropout. Based on the number of components rated as 'weak' (criteria defined by the tool), each study was rated as strong (no 'weak' ratings), moderate (one 'weak' rating), and weak (two or more 'weak' ratings).
Determination of study finding per outcome Due to the heterogeneity across studies in study designs, outcome measures, analytic approaches, and presentation of statistical results, we conducted a qualitative synthesis rather than a meta-analysis. The evidence of a positive association was determined by a statistically significant (P < 0.05) association between patient navigation and an outcome. When no statistical test was reported, we determined the evidence by the direction of association (i.e. positive association). When unadjusted and adjusted findings were both reported, adjusted findings were used.
Eight studies reported more than one finding per specific outcome (average 2, minimum-maximum: 2-4 findings) as they used equally valid multiple measures [8] [9] [10] [11] [12] or multiple types of contrasts [5, 13, 14] . For these cases, we designated the evidence as a 'positive association' if more than 50% of the results showed statistically significant (P < 0.05) positive associations between HIV patient navigation and the outcome; a 'mixed result' if 50% of the results showed statistically significant positive associations; and a 'null association' if less than 50% of the results showed statistically significant positive associations. With these decision rules, we had one finding per outcome for each study. We qualitatively summarized the findings.
Results
Of 789 unique citations identified through electronic and hand searches, 20 studies were included in this review.
(See Fig. 1 for detailed selection process.) Table 1 presents these studies' characteristics. Studies were published from 2005 to 2018. Study locations were primarily large cities in the United States with high HIV prevalence. Study settings were mostly clinics (n ¼ 13) or community-based organizations (n ¼ 6), but a few studies were conducted in jail settings (n ¼ 5) [11, [15] [16] [17] . Five (25%) [10, 11, 13, 15, 18] were randomized controlled trials (RCTs) and 10 (50%) used either a prepost one-group design or a nonRCTwith a comparison group. Twelve (60%) were rated as of weak study quality.
Target populations were primarily PWH who had challenges being engaged in HIV care. Examples include PWH with a history of incarceration (n ¼ 8) [11, [14] [15] [16] [17] [19] [20] [21] , with recent/new HIV diagnosis (n ¼ 5)
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Patient navigators engaged in a range of activities that can be summarized with the categorization used in Bradford et al. [5] , that is, accompanying HIV-positive clients to appointments, coordinating their clients' appointments, providing nonclinical services (e.g. transportation, food, clothing), providing HIV information, referring clients to HIV care or other health services, and relationship building. Five studies [10] [11] [12] 15, 20] indicated that the navigators were 'peers' (e.g. being PWH and/or having similar sociodemographic characteristics as the clients), three studies [8, 19, 23] indicated that the navigators had professional degrees such as nursing or clinical social work, and three studies [5, 14, 16] indicated that the navigators had Bachelors' degrees. In some studies there was no clear boundary between the roles of patient navigators and case managers (e.g. case management was part of the navigator's duty or the case manager performed patient navigation [11, 13, 14, [16] [17] [18] ), while others had a clear separation of roles between them or reflected the idea that patient navigation and case management are two separate strategies [5, 9, 10, 12, 15, 20, 24, 25] (data not shown in the table). Six studies assessed patient navigation-related associations with linkage to care, 11 with retention, four with ART uptake, four with medication adherence, and 15 with viral suppression. Studies did not uniformly report information on the duration or intensity of contacts between the patient navigator and their clients. The two studies that provided the most comprehensive information were Cabral et al. [10] and Cunningham et al. [15] (see Table 1 ).
Studies with any positive associations Seventeen out of the 20 studies (85%) [5, 8, 9, 11, 12, [14] [15] [16] [17] [18] [19] [20] [21] [23] [24] [25] [26] reported any positive associations between patient navigation and any HIV care continuum outcome. Except for the three studies that did not provide statistical tests [14, 16, 20] , all of the positive associations were statistically significant.
Among these 17 studies, three (18%) used an RCT design, 10 (59%) used either a prepost one-group design or a non-RCT with a comparison group, and four (23%) were from observational, correlational, or program evaluation studies. As for study quality, two of the 17 (12%) were rated as strong, four (23%) as moderate, and 11 (65%) as weak. Among these 17 studies, five reported positive associations with linkage, that is, 83% of the six total studies that assessed the association between navigation and linkage. Ten reported a positive association with retention (i.e. 91% of the 11 total that assessed this association), one with ART uptake (i.e. 25% of the four total), two with medication adherence (i.e. 50% of the four total), and 11 with viral suppression (i.e. 73% of the 15 total). Of these 17 citations, only three [9, 11, 15] reported any null associations (none reported negative associations) between patient navigation and HIV care continuum outcomes.
As for the specific activities conducted by the patient navigator of these 17 studies, 12 (71%) reported accompaniment to appointments and 10 (59%) reported appointment coordination. Service provision (e.g. transportation) was reported by almost half (n ¼ 8, 47%) of the citations, followed by relationship building (n ¼ 7, 41%), provision of HIV information (n ¼ 6, 35%), and service coordination (n ¼ 6, 35%). Referral to HIV care or other health services was reported by almost a third (n ¼ 5, 29%).
Among these 17 studies, there was a considerable match between the target population, intended and achieved outcomes, and the activities of the patient navigators to address these outcomes. For example, a study by Gardner et al. [18] specifically targeted recently diagnosed PWH.
The study aimed at and was successful in improving linkage and retention in HIV care via relationship building, addressing barriers to healthcare, encouraging contact with a clinic, and sometimes accompaniment to a clinic visit. Recognizing that PWH generally receive HIV care in jails but fail to do so after being released into the community, studies that solely targeted PWH who were released from jails aimed at and were successful in linking them into HIV care or promoting ART uptake after release [11, 16, 17] , retaining them in care after release [11, 15] and reducing vial load or maintaining viral suppression after release [15, 17] . Addressing a host of postrelease issues (e.g. lack of transportation, housing, employment, social stigma, and discrimination) and accompaniment to the initial primary care visit upon release to ensure linkage were common across these programs.
Studies that included PWH with poor engagement in care as evidenced by, for example, lapse in documented HIV care, aimed to and successfully re-linked and/or retained them in HIV care [5, 8, 9, 14, 20, [24] [25] [26] . Many of these programs also reported significant positive associations with viral suppression [5, 12, 14, [19] [20] [21] [23] [24] [25] . Outreach to those who are out of care, assisting with scheduling appointments, appointment reminders, assistance with transportation, and accompaniment to a clinic visit were common across these programs.
Studies that did not find any positive associations Three [10, 13, 22] out of the 20 studies did not find any positive associations between patient navigation and HIV care continuum outcomes. Two of the three studies used an RCT design [10, 13] and the other was an observational study. With respect to study quality, two were rated as of strong study quality [10, 13] and one as weak [22] , The target populations of these studies were those with comorbid conditions such as substance use and mental health/behavioral health issues. Two of these studies [10, 13] reported accompaniment to appointments, appointment coordination, concrete service provision, and provision of HIV information. In addition, Cabral et al. [10] reported relationship building (e.g. connecting the patient with social networks) and Metsch et al. [13] reported referral to non-HIV health services and accompaniment to the first substance disorders treatment appointment.
Discussion
Only 20 out of 789 unique citations identified by systematic search have examined associations between patient navigation and HIV care continuum outcomes. Among these 20 studies, 17 (85%) found one or more positive associations, showing some evidence supporting patient navigation as a potentially effective strategy to enhance engagement in care among PWH. However, only three of the 17 studies were RCTs, and many of them (65%) were rated as being of weak study quality. On the other hand, two of the three studies that reported no positive findings were RCTs and one was rated as of weak quality. Taken together, these data suggests that positive findings were more likely to be found in studies with weaker study designs/quality. It is clear that more studies with rigorous design are needed to establish a solid evidence base.
Overall, fewer studies assessed ARTuptake and adherence than assessed linkage to care, retention in care and viral suppression. Keeping the above caveat in mind, patient navigation was more likely to be positively associated with linkage (five out of the six studies that assessed associations between patient navigation and linkage to care found positive associations), retention (10 out of 11), and viral suppression (11 out of 15) than with ARTuptake (one out of four) or ART adherence (two out of four). Positive associations with linkage to and retention in care suggest that patient navigation may be successful in moving PWH through the complexities of the medical system and keep them from falling out of care. Associations with viral suppression are a welcome finding. Achieving viral suppression is the ultimate clinical goal, but is often considered a distal outcome that may not necessarily be achieved even when earlier steps in the continuum are reached. These findings may support the notion that the key to increasing the proportion of PWH who are virally suppressed is to get them and keep them in HIV care. Appointment accompaniment and appointment coordination were the most frequently reported activities of patient navigators in the programs that had positive associations but the nature of the data did not allow us to determine if outcomes could be directly attributed to any of these or other specific navigational activities.
Few included studies reported the characteristics of patient navigators, for example, whether they were paid staff vs. volunteers, whether they met educational and other training requirements, or whether they were demographically matched with their clients. It should be noted that a few recently published studies specifically did mention whether the patient navigators were peers [10] [11] [12] 15, 20] or professionals (i.e. nurse or clinical social worker) [8, 19, 23] . All of those that utilized 'professional' navigators found positive associations with HIV care continuum outcomes, but four out of the five that utilized peer navigators [11, 12, 15, 20 ] also found positive associations. At this point, the number of studies is still too small to make a conclusive statement about effectiveness of certain types of navigators. More studies with additional focus on navigator's characteristics will help answer important implementation questions such as whether it is equally effective to use peer vs. professional or paid vs. unpaid patient navigators, what are the most critical components of patient navigator training, and how important is it to match demographic characteristics, such as race and gender of patient navigators and clients. We also found that some patient navigation programs had navigators performing case management [11, 13, 14, 18] while other programs had a clear separation of roles between navigators and case managers [5, 9, 10, 12, 15, 20, 24, 25] , but it is still unknown which of these models is more effective. These findings suggest that HIV patient navigation requires a standard definition for it to be implemented and evaluated consistently. In addition, very few studies provided comprehensive information about the duration/frequencies of contact between patient navigators and clients. Such information would help inform the cost and cost effectiveness of a patient navigation program, and again, is an important consideration for the field to implement this strategy to scale.
Most of the participants in the reviewed studies were PWH who were out of care or at risk for falling out of care. Few studies had specific focus on participant's characteristics such as race, gender identity, and mode of HIV acquisition, and asked the question of whether patient navigation is a particularly important strategy among certain demographic groups. Among the ones that did, the results are inconclusive. For example, Cunningham et al. [15] found that the navigation program was most effective among the homeless while Cabral et al. [10] found a 'suggestive' (nonsignificant) positive effect among the stably housed. Irvine et al. [24, 25] found improvements in the outcomes in almost all the subgroups including those with lower mental functioning, unstable housing, or hard drug use. Clearly, more research is warranted to tackle this question.
In the studies with any positive associations between patient navigation and HIV care continuum outcomes, we observed a considerable match between how patient navigators' activities (e.g. providing transportation, accompanying the postrelease initial primary care visit) addressed the purpose and intended outcomes (e.g. to promote postrelease linkage to care) for a specific target population (e.g. PWH being released from jails). It is noteworthy that all four studies that solely targeted PWH who were released from jails [11, [15] [16] [17] reported positive findings. On the other hand, the three studies with no positive associations [10, 13, 22] specifically targeted PWH with comorbid conditions such as substance use and mental health/behavioral health issues. The patient navigators in these studies did provide many of the same activities as those with any positive associations, suggesting that PWH with comorbidities may need additional strategies to improve their outcomes.
This review is subject to some limitations. Although we conducted a comprehensive search, we may have missed studies that evaluated navigation services, but did not use the term navigation to describe their interventions or programs. To address this situation, we broadened our search terms to be more inclusive of navigation-like studies, but we may have introduced some bias by including studies that might not be considered patient navigation by some. This highlights the need for a standardized definition of patient navigation in the research literature. Another limitation is our method to determine the evidence per study outcome for each study. We used a statistically significant positive finding(s) as the evidence of a positive association when a statistical test was conducted and the direction of association when no statistical test was conducted in a given study, but we may have inflated the number of positive findings for the three studies [14, 16, 20] that did not provide statistical tests. Reflecting the state of the science in the published literature on the topic of HIV patient navigation in the United States, this review presents a broad qualitative overview of effectiveness. As the field matures with more publications of studies with stronger study designs, metaanalysis of RCTs, for example, to determine the impact of patient navigation on HIV care continuum outcomes should be a next step. Lastly, we did have many more positive findings than null findings, indicating that there could be some publication bias of papers (i.e. null results may not have been published and thus were not captured in our review.)
This review suggests that overall, patient navigation, as is presented by the included studies, is positively associated with HIV care continuum outcomes, particularly linkage to and retention in HIV care and viral suppression. However, 65% of the studies that found any associations were of weak quality, and it is still unknown if there is a causal association between patient navigation and HIV care continuum outcomes because only three of the studies that found any positive associations used an RCT design. More research studies with rigorous designs, and that compare patient navigators with different characteristics across different patient populations are warranted in order to increase the confidence in patient navigation as an effective tool to improve HIV care continuum outcomes.
